Chondrogenic induction of human mesenchymal stem cells using combined growth factors for cartilage tissue engineering.
The objective of this study was to evaluate whether growth factors (FGF-2, FGF-4 and FGF-6) used alone or in combination with TGFβ2 are able to increase the proliferation and induce the differentiation of human bone marrow mesenchymal stem cells (hMSCs) to chondrocytes, with a view to using them in cartilage tissue engineering. Cells cultured in monolayer, used to test the activity of the growth factors on cell proliferation, showed that a combination of FGFs with TGFβ2 increases cell proliferation compared to cells cultured in control medium or in the presence of growth factors alone. The chondrogenic potential, evaluated in three-dimensional (3D) cell aggregates, showed that FGF-2 and FGF-6, when used in combination with TGFβ2 increased the size and glycosaminoglycan content of the cell aggregates without increasing cell number. Extracellular matrix (ECM) also showed higher collagen type II immunoreactivity, which was particularly evident in an area similar to a germinative pole that was observed only in pellets cultured with FGF-2 and FGF-6 combined with TGFβ2, or in pellets cultured with FGF-2 alone. Moreover, the RT-PCR assay has highlighted an increased expression of collagen type II and Sox9, used as gene markers for chondrogenesis. We can conclude that combinations of FGF-2 or FGF-6 with TGFβ2 may provide a novel tool to induce the differentiation of adult human mesenchymal stem cells for applications in cartilage tissue engineering.